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Background: There is a growing problem of physical inactivity in America, and approximately a quarter of the
population report being completely sedentary during their leisure time. In the U.S., TV viewing is the most
common leisure-time activity. Stepping in place during TV commercials (TV Commercial Stepping) could increase
physical activity. The purpose of this study was to examine the feasibility of incorporating physical activity (PA) into
a traditionally sedentary activity, by comparing TV Commercial Stepping during 90 min/d of TV programming to
traditional exercise (Walking).
Methods: A randomized controlled pilot study of the impact of 6 months of TV Commercial Stepping versus
Walking 30 min/day in adults was conducted. 58 sedentary, overweight (body mass index 33.5 ± 4.8 kg/m2) adults
(age 52.0 ± 8.6 y) were randomly assigned to one of two 6-mo behavioral PA programs: 1) TV Commercial
Stepping; or 2) Walking 30 min/day. To help facilitate behavior changes participants received 6 monthly phone
calls, attended monthly meetings for the first 3 months, and received monthly newsletters for the last 3 months.
Using intent-to-treat analysis, changes in daily steps, TV viewing, diet, body weight, waist and hip circumference,
and percent fat were compared at baseline, 3, and 6 mo. Data were collected in 2010–2011, and analyzed in 2011.
Results: Of the 58 subjects, 47 (81%) were retained for follow-up at the completion of the 6-mo program. From
baseline to 6-mo, both groups significantly increased their daily steps [4611 ± 1553 steps/d vs. 7605 ± 2471 steps/d
(TV Commercial Stepping); 4909 ± 1335 steps/d vs. 7865 ± 1939 steps/d (Walking); P < 0.05] with no significant
difference between groups. TV viewing and dietary intake decreased significantly in both groups. Body weight
did not change, but both groups had significant decreases in percent body fat (3-mo to 6-mo), and waist and hip
circumference (baseline to 6-mo) over time.
Conclusions: Participants in both the TV Commercial Stepping and Walking groups had favorable changes in daily
steps, TV viewing, diet, and anthropometrics. PA can be performed while viewing TV commercials and this may be
a feasible alternative to traditional approaches for increasing daily steps in overweight and obese adults.
Trial Registration: This study is registered at ClinicalTrials.gov, NCT01342471
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According to the 2008 Physical Activity (PA) Guidelines
for Americans, to receive the health benefits of exercise,
adults should accumulate at least 150 min/wk of
moderate-intensity PA, ideally spread out over several
days of the week and accumulated in bouts of 10 min or
longer [1]. Unfortunately, more than half of all adults do
not exercise enough to meet these guidelines, and ap-
proximately 25% of the population report being com-
pletely sedentary during their leisure time [2].
For many inactive individuals, increasing PA can be a
challenge, and initiating PA can be intimidating [3-5].
Gaining support from others and finding activities that
are enjoyable are critically important to help a person
progress towards the recommended levels of PA [3].
However, “lack of time” is one of the most frequently
reported barriers preventing individuals from meeting
PA guidelines [6,7]. In contrast, American adults spend
an average of 3–5 h/d (up to 35 h/wk) viewing television
[8-10]. TV viewing is the most common leisure-time
sedentary activity in America [10].
Developing strategies that assist inactive individuals in
engaging and sustaining regular activity patterns is a prior-
ity for health professionals because of the health risk re-
duction associated with the transition from being inactive
to attaining the recommended amount of PA [3-5,11]. Be-
cause of the nature of the dose–response relationship be-
tween PA and disease-related conditions, the greatest
public health benefits are gained as people move from
being sedentary to reaching minimal PA recommenda-
tions [12,13]. Independent of PA, decreasing sedentary
behaviors is an important public health focus gaining at-
tention [14-16]. Both increased participation in PA and a
reduction of sedentary behaviors have an important role
in promoting a healthy lifestyle [17,18]. For inactive adults,
stepping in place during television commercials (TV Com-
mercial Stepping) may be an effective method to increase
moderate-intensity PA and simultaneously combat the
negative effects of sedentary TV viewing.
Previously, a laboratory-based study established that
stepping in place is a moderate-intensity activity [19],
and that stepping in place can be accurately recorded
with pedometers [20]. During 60 min of watching TV
with TV Commercial Stepping, participants accumulated
approximately 2100 steps on commercial breaks [19].
The standard half-hour TV program contains 8–12 min-
utes of commercials, thus TV Commercial Stepping dur-
ing 90 min of TV programming (~24-36 min of
commercials) should approximate nearly the same vol-
ume of PA as 30 min of continuous walking. Walking at
a moderate pace (2.8 to 3.2 mph) is also a moderate in-
tensity activity (3.5 METS) [21].
To date, we are unaware of any randomized trials that
have examined the effectiveness of TV CommercialStepping to increase PA. Thus, the aim of this pilot
study was to examine the feasibility and short-term effi-
cacy of a novel intervention to increase PA over a 6-mo
period. Subjects were randomized to: (1) TV Commer-
cial Stepping during 90 min/d of TV programming, or
(2) a traditional PA recommendation of walking at least
30 min/d. Outcomes included objectively measured PA
(measured as steps/d), self-reported PA participation,
TV viewing time, dietary intake, and anthropometrics.
Feedback about the feasibility of the intervention among
participants was also assessed.
Methods
Participants
Overweight and obese adults, recruited by flyers and
newspaper advertisements, were enrolled in a university-
based PA program during the months of September
through November, 2010. Eligibility criteria included being
between 35 and 65 years of age, having a BMI between 25
and 45 kg/m2, viewing ≥14 h per wk of TV, and having the
ability to walk 1/4 mile without stopping. Participants
were excluded if they reported physical or medical limita-
tions for engaging in PA; had a resting blood pressure
greater than 180 mm Hg systolic and/or 100 mm Hg dia-
stolic; did not have a television in the home; or were cur-
rently participating in a program to increase PA. There
was no racial or gender bias in the selection of partici-
pants. Participants signed the written informed consent
and were randomized into either the TV Commercial
Stepping group or the Walking group. Individual random
assignment was determined by a computer based random
number sequence. The allocation ratio was 1:1, with a
fixed block size of 4, and was not stratified. The study was
approved by the Institutional Review Board at The Univer-
sity of Tennessee, Knoxville, TN and was registered at
ClinicalTrials.gov (NCT01342471). Participants were com-
pensated $50.00 for completing the study.
The novelty of the TV Commercial Stepping approach
as a PA prescription limits our ability to perform a trad-
itional power analysis. In a previously published study
done in our laboratory, Hultquist et al., [22] was able to
find a significant difference (P < 0.001) between daily
steps when comparing 58 sedentary women randomly
assigned two similar PA recommendations (10 K steps a
day, or 30-minutes of walking a day). The 10 K a day
group adhered to their prescription more and had sig-
nificantly greater steps than the 30-minute group. A re-
cent systematic review of 8 randomized controlled trials
of pedometer-based physical activity interventions
showed that physical activity levels increased by 2183
steps per day over baseline (95% CI, 1571–2796,
P < 0.001) with sample sizes ranging from 16 to 58 total
participants [23]. Using these sample size results as guid-
ance, a recruitment goal of 60 participants was set.
Steeves et al. International Journal of Behavioral Nutrition and Physical Activity 2012, 9:95 Page 3 of 9
http://www.ijbnpa.org/content/9/1/95Study design
In this 6-month pilot study, both treatment groups
were prescribed a similar volume of home-based exercise
(≥ 150 min/wk). The two groups differed in the way that
PA was prescribed.
Walking group. Twenty-nine participants were
instructed to walk “briskly” for at least 30 min at least 5
d/wk. Participants built up to walking 30 min/d over the
first 3 weeks; increasing duration from 10 min/d in week
1, to 20 min/d in week 2, to 30 min/d for the
remainder of this study. Participants were instructed to
walk for 30 min continuously or break their walking up
into bouts of at least 10 min.
TV Commercial Stepping group. Twenty-nine partici-
pants were instructed to stand and “briskly” step in
place, or “briskly” walk continuously around the room/
house for the duration of each commercial break during
at least 90 min of TV programming at least 5 d/wk. Par-
ticipants were instructed to step in place at a “moderate
pace” (e.g., 100–120 steps per minute), with each foot
stepping up off the ground about 15–20 cm [19]. Partici-
pants reviewed appropriate stepping-in-place or walking
around the room pace and technique during each the
first 3 face-to-face meetings. Participants performed
multiple (~9-12), short (~3-5 min) bouts, conveniently
incorporated into their daily TV viewing time. Partici-
pants increased their TV Commercial Stepping by in-
corporating it into 30 min of TV programming per day
during week 1, 60 min per day during week 2, and
90 min per day during the remainder of the study.
Common treatment components
During the first 3 months, all participants attended
monthly individual treatment meetings (60 min), and
received monthly individual phone call sessions (30 min)
led by a single investigator (JAS). During months 3
through 6, the monthly phone call treatment sessions
continued, and individual meetings were replaced with
monthly newsletters. These interactions focused on be-
havioral strategies (goal setting, self-monitoring, stimu-
lus control, pre-planning, problem solving, cognitive
restructuring, and relapse prevention) for modifying ex-
ercise behaviors. No specific advice about changing diet
was given, and participants were asked to hold other life-
style factors (e.g., diet and other PA) constant.
Assessment procedures
Assessments were completed at baseline, 3, and 6 months.
Participants recorded their daily steps measured using the
Omron HJ 303 tri-axial accelerometer-based pedometer
(Omron Healthcare, Inc. Bannockburn, Illinois) worn
on the lower leg just above the ankle. This pedometer
and placement was previously validated for use while
stepping in place [20]. All participants, regardless ofgroup assignment, wore the Omron pedometer for the
duration of the 6-mo program. Subjects also reported
daily PA in an activity log that was collected by the investi-
gators at each scheduled visit. These logs were also used
to record time spent viewing TV.
Dietary intake was assessed using a 3-d food record (2
weekdays and 1 weekend day). Participants were asked
to record all food and drink consumed throughout the
day, and indicate any consumption that occurred specif-
ically while viewing TV (TV-related energy intake, and
TV-related percent energy from fat). Dietary data were
analyzed using Nutrition Data System Software for Re-
search (NDSR) developed by the Nutrition Coordinating
Center, University of Minnesota, Minneapolis.
Height was measured (without shoes) with a wall-
mounted stadiometer. Weight and body composition
were measured using a computer-based electronic scale
(Tanita BC-418 body composition analyzer) that gives
readings to the nearest 0.1 kg. The scale was calibrated
using known weights, prior to data collection each day.
Waist and hip circumferences were measured using a
Gulick tape measure fitted with a tension handle [24].
Three measurements were taken at each site, and the
average of the measurements was used for data analysis.
At the end of the 6-mo PA program, participants were
asked to complete a short questionnaire regarding their
reaction to the intervention, the acceptability of the PA
program, their willingness to continue using the PA
strategies, and any problems/issues that arose during the
intervention.
Statistical analysis
SPSS version 17.0.0 for Windows (SPSS Inc., Chicago,
Illinois) was used for statistical analysis. Descriptive sta-
tistics were calculated for all baseline measures. Baseline
differences between the groups were examined using in-
dependent t-tests or X2 analysis. Models were structured
such that treatment comparisons were made using the
intention-to-treat principle. A standard method that is
contained in SPSS was used for imputing missing data.
Specifically, missing values were imputed by generating
five random values from a normal distribution that has a
mean equal to the baseline value and variance equal to
the estimated variance for the value of other participants
at the time where the value is missing. Effects were com-
puted by averaging the appropriate regression coefficient
across models. A mixed-factor ANOVA (with time point
as the within-participant variable, and group as the
between-participant variable) was used to analyze
changes in steps per day, PA participation, TV viewing
time, overall energy and dietary fat intake, energy and
dietary fat intake while viewing TV, and anthropometric
variables. For significant interactions, pair-wise compari-
sons, using Bonferroni corrections, were conducted at
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curred. All data are presented as means ± SD unless
otherwise stated. For all statistical analyses, an alpha
level of 0.05 was used to show significant differences.
Results
A total of 58 individuals met eligibility criteria and
agreed to participate in the study (Table 1). Participant
flow through the study is presented in a CONSORT flow
chart (Figure 1). Of the 58 subjects who participated in
the study, 56 were white, and 2 were African American.
Compared to the participants who were retained at 6-mo,
the participants (n= 11) who did not return for the 6-mo
assessment visit were significantly younger (45.4± 11.5 y),
had greater BMI (36.6 ± 5.0 kg/m2), greater hip circumfer-
ence (128.0± 13.4 cm), greater percent body fat
(46.4 ± 6.5%), reported less walking (0.83 ± 1.5 min/d), and
had lower average daily steps (3095± 964 steps/d)
(P < 0.05).
Changes in average Omron-determined steps per day
by group for each week of the intervention are shown in
Figure 2A. Participants in the TV Commercial Stepping
and Walking groups increased their PA by about 3000
steps/day from baseline (P < 0.05), with no differences
between groups (Table 2). At the 3-mo and 6-mo assess-
ment, participants in both groups met their PA goals
more than 4 d/wk, and there was no difference between
groups (Table 2). Self-reported TV viewing significantly
decreased over time in both groups (P < 0.05)
(Figure 2B). By 6 mo, participants in both groups
watched about 1 hour less TV per day compared to
baseline (Table 2).
Based on self-reported dietary intake, total energy in-
take was significantly reduced at 3-mo and 6-mo com-
pared to baseline in both groups (P < 0.05), but there
was no change in total percent energy from fat. TV-
related energy intake and TV-related percent energyTable 1 Baseline demographic and leisure-time characteristic
All participants
(n = 58)
Sex 12 M/46 F
Age (years) 52.0 ± 8.6
Height (cm) 167.1 ± 7.9
Weight (kg) 93.8 ± 16.1
BMI (kg/m2) 33.5 ± 4.8
Percent fat (%) 41.8 ± 6.6
Waist circum. (cm) 103.8 ± 11.2
Hip circum. (cm) 120.3 ± 11.1
PA (steps/day Omron) 4760 ± 1443
TV viewing (hr/day) 4.2 ± 1.8
Circum. = circumference, F = female, M=male, PA = physical activity. There were nofrom fat decreased over time in both groups (P < 0.05).
There was no significant weight loss, or change in BMI
in either group over the 6 mo of treatment. Within each
group there were significant reductions in body fat per-
centage, waist circumference, and hip circumference
over time (P < 0.05), but no differences between groups
(Table 2).
The acceptability of the intervention was high. Attend-
ance at behavioral-based sessions, and phone calls and
receipt of newsletters was equivalent between groups
across the 6 mo of treatment. Participants in the TV
Commercial Stepping group and the Walking group par-
ticipated in 86.8 ± 29.2% and 87.8 ± 25.6% of the sessions,
respectively. During the intervention, finding the time to
be physically active, and staying motivated were the two
biggest challenges reported by participants in both
groups. The Walking group participants also frequently
cited weather and lack of a good place to walk as a signifi-
cant barrier to engaging in PA. Participants in the TV
Commercial Stepping group reported surprise at how
many steps they could accumulate during commercials. At
the end of the 6-mo intervention, 94% of the TV Com-
mercial Stepping participants, and 95% of the Walking
participants reported that they planned to maintain their
current PA practices.
Discussion
There are many ways adults can increase their participa-
tion in PA [1]. The goal of this pilot study was to exam-
ine feasibility and short-term efficacy of a PA program
that targeted changing a traditionally sedentary leisure-
time behavior (TV viewing) into an active one. The
results suggest that a small behavior change, like step-
ping in place during TV commercials, was both effective
and acceptable to adults. At baseline, no participants
were meeting the guidelines for aerobic activity





5 M/24 F 7 M/22 F
53.8 ± 6.8 50.2 ± 9.8
166.0 ± 8.0 168.2 ± 7.8
94.3 ± 17.5 93.3 ± 14.9
34.2 ± 5.5 32.8 ± 3.9
42.4 ± 6.9 41.3 ± 6.3
105.4 ± 13.6 102.3 ± 8.1
121.6 ± 12.3 118.9 ± 9.7
4611 ± 1553 4909± 1335
4.2 ± 1.5 4.1 ± 2.0
significant group differences.
Assessed for eligibility (n=159) 
Excluded (n=101) 
• Not meeting inclusion criteria (n=90) 
• Declined to participate (n=6) 
• Other reasons (n=5) 
Analyzed (n=29) 
• Excluded from analysis (n=0)
Lost to follow-up (n=6) 
• Lost interest (n=3)
• Medical reasons (n=3) 
Allocated to TV Commercial Steping intervention(n=29) 
• Received allocated intervention (n=29)
• Did not receive allocated intervention (n=0)
Lost to follow-up (n=5) 
• Lost interest (n=3)
• Medical reasons (n=2) 
Allocated to Walking intervention (n=29) 
• Received allocated intervention (n=29)
• Did not receive allocated intervention (n=0)
Analyzed (n=29) 






Figure 1 Participant Flow.
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participants meeting the volume requirements of the
2008 PA guidelines, but only the walking group accumu-
lated their PA in continuous bouts of 10 minutes or
more. Despite the different approaches to increasing PA,
the volume of exercise for both groups was approxi-
mately equal. Stepping in place during commercials for
least 90 min/d of TV viewing resulted in an increase in
daily steps (~3000) roughly equivalent to that which
occurred as a result of instructing participants to walk at
least 30 min/d (a traditional PA recommendation). Parti-
cipants in both groups moved from what is considered
“sedentary” (<5000 steps/d) to “somewhat active” (7500–
9999 steps/d) categories [25]. This novel strategy of TV
Commercial Stepping can incorporate exercise into one’s
lifestyle, and it has the additional benefit of breaking up
sedentary time. Recent evidence suggests that there are
health benefits (e.g., a reduction in cardiovascular risk
factors) associated with interrupting prolonged periods
of sedentary activity with short bouts of standing and
physical activity [15,18], and it is of interest that Healy
et al. and Dunstan et al. [18,26] have reported that
the associations between health and breaking up seden-
tary time are independent of total sedentary time and
moderate-to-vigorous intensity activity. Alternatively,combining TV Commercial Stepping with a traditional
exercise program as a way to “boost” overall activity
levels may be of interest. As well as boosting overall
activity levels, combining TV Commercial Stepping with
a traditional exercise program would have the benefit
of addressing both prolonged sedentary periods and
activity. As these both have independent associations
with health this may be a particularly effective ‘two
pronged’ approach.
The high rate of attendance to behavioral-based ses-
sions, and high percentage of participants reporting that
they planned to continue their current PA practices
reflects the high acceptability for both PA interventions.
The TV Commercial Stepping intervention was equally
acceptable as the Walking intervention. Time and mo-
tivation to be physically active continue to be barriers
that prevent people from PA compliance. Compliance
can be enhanced by home-based exercise programs, and
using short bouts rather than long bouts of activity for
individuals who “can’t find the time to exercise” [27-30].
TV Commercial Stepping requires no additional time (if
worked into the TV programming already being
watched), it involves minimal equipment, and can be
performed in the comfort of an individual’s home. As an
alternative, participants could be encouraged to be
Figure 2 Changes in average Omron-determined steps per day (A) and self-reported TV viewing (B) according to intervention group.
Note: Each data point represents the mean values for all participants examined at that time.
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tical trainer, stepping in place) throughout the entire 30-
min program. However, there was no attempt to test
that approach in the current investigation.
An unanticipated outcome of this study was the reduc-
tion in TV viewing seen in both groups (Figure 2, and
Table 2). Significant evidence demonstrates that TV view-
ing and PA are inversely related [31-33]. It is possible that
TV viewing time was reduced in the Walking group be-
cause it was replaced by the 30-min walks, and it may
have been reduced in the TV Commercial Stepping group
because they associated it with PA. Other possibilities are
that the self-monitoring, and subsequent awareness of TV
viewing impacted their habits, or there could have been
seasonal variation. While it is hypothesized that TV view-
ing and PA are substitute behaviors, eating and TV view-
ing appear to be complementary behaviors [34]. An
interesting outcome of this study is that both groupsreported a reduction of TV-related energy intake and total
daily energy intake. However, with only 3 days of dietary
data at baseline, 3, and 6 mo, it cannot be determined how
participants ate throughout the entire 6-mo period. Also,
because dietary intake was self-reported, participants may
have under reported energy intake.
Participants maintained their body weight over 6 months,
although they had small decreases in adiposity (body fat
percentage and circumference measures). These small an-
thropometric changes are consistent with other short-term
(<12 months) exercise-only programs that have resulted in
minimal or no changes in weight [35]. The 2008 Physical
Activity Guidelines recommend≥150 min/week for overall
health, but 150–300 min/week for weight loss [1]. Thus, it
is not surprising that the present study, in which partici-
pants performed about 150 min per week of moderate PA,
resulted in small decreases in percent body fat, but no loss
in body weight. Even in the absence of weight loss,
Table 2 Physical activity and anthropometric characteristics of TV Commercial Stepping (n= 29) and Walking (n= 29)
participants, data are mean± SD
Variable Group Baseline 3 mo 6 mo
Total Steps
(steps/day)
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* 3 and 6 mo significantly different from baseline; a 6 mo significantly different from 3 mo; b 6 mo significantly different from baseline (P < 0.05)
Circum. = circumference, PA = physical activity. There were no significant group differences.
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[12,36,37]. For this reason, interventions are beneficial if
daily step counts increase, independent of whether or not
participants achieve weight loss [12,13].
There are several limitations of the present study. This
pilot study is limited by its small sample size, dispropor-
tionate female gender participation, and limited ethnic
diversity. To better generalize the findings of this study,
future work will focus on the recruitment of minorities
and men. The approach of using TV Commercial Step-
ping to accumulate PA does have weaknesses; it requires
the individual to watch TV, a sedentary behavior. On
days when participants did not watch any TV, they were
unable to meet their PA goals through this strategy. In
the current study design, participants were followed for
6 months, with no follow up after that time point. While
we learned that it is possible to intervene during an
adult’s TV time, it would have been useful to include a
self-report measure of domain-specific sedentary beha-
viors to systematically assess a wide range of sedentary
behaviors. Lastly, there is a need to establish the sustain-
ability of TV Commercial Stepping. Many of the
strengths of this innovative study have been highlighted
throughout the discussion. The combination of self-
report and objectively measured PA is a noteworthystrength. At slower walking speeds some pedometers
have been shown to be less accurate. If a participant was
stepping in place, walking around the house, or walking
outside at a slow walking speed there is the potential that
step counts were underestimated. To prevent this from
being a major concern, all participants were instructed to
“briskly” step in place, or “briskly” walk continuously for
the duration their activity bouts. Also, during the first 3
monthly treatment meetings participants demonstrated
proper stepping/walking pace. The Omron HJ-303 ped-
ometer used in this study has been shown to provide a
valid estimation of steps for walking speeds ranging from
2–8 mph [38]. This study addresses a gap in the litera-
ture by testing a potential new strategy in the effort to in-
crease the PA levels and break up sedentary time in the
population. It is now evident that stepping during each
commercial break is achievable, and it may be worth ex-
ploring whether participants might prefer at times to
walk in place for the length of a 30-minute program in-
stead of more frequently over the course of a couple of
hours. At this early stage of intervention development,
the observed outcomes highlight many intriguing issues
worthy of future exploration. Without a control group,
that received no intervention, it was not possible to
determine if either treatment prevented weight gain.
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In conclusion, this is the first study to examine the effects
of TV Commercial Stepping as a PA intervention. The
results showed that participants in both the TV Commer-
cial Stepping and Walking groups had favorable changes
in daily steps, TV viewing, diet, and anthropometrics. Im-
portantly, this study highlights that PA can be performed
while viewing TV commercials and this may be a feasible
alternative to traditional approaches for increasing daily
steps in overweight and obese adults. TV Commercial
Stepping should be considered when developing behav-
ioral intervention strategies for increasing exercise partici-
pation and breaking up sedentary time in inactive
overweight adults. Further research is needed to test the
long-term efficacy of the program, its potential impact on
PA, dietary choices, and health outcomes.
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